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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-cost sialon phosphor which is prepared by 
subjecting a rare earth metal to a solution treatment and enhances the luminance of a white 
diode which uses a blue-emitting diode as a light source. 

SOLUTION: This sialon phosphor is a powder comprising at least 40 wt.% a-sialon, at most 
40 wt.% p-sialon, and at most 30 wt.% unreacted silicon nitride. The a-sialon has a 
structure of a Ca-a-sialon represented by the formula: (Cax, My)(Si, Al)12(0, N)16 [wherein 
M is at least one metal selected from among Eu, Tb, Yb, and Er; 0.05<(x+y)<0.3; 
0.02<y<0.27; and 0.03<y<0.3] of which the Ca positions are partly substituted by another 
metal M. 



LEGAL STATUS [Date of request for examination] 03.12.2002 

Copyright (C); 1998,2003 Japan Patent Office 



2 



(i9>B#@#fw (jp> 02) £t up? |^ & ^ (a) aimmnm&m&n 

#1^2003-336059 
(P2003-336059A) 

(43)&BBB TOcl5$Ul£28B (2003. 11.28) 



(51) IntCl. 7 
C0 9K 11/64 
C0 4B 35/599 



CQD 



F I 

CO 9K 
C04B 



11/64 
35/58 



7~73-r(##) 
CQD 4G001 
3 0 2 C 4HO 0 1 
3 0 2N 
3 0 2 Y 



^m$l ft ffiim<D&2 OL (± 5 H) 





*SK2002 - 1 49022( P2002 - 149022) 


(71)ffllSA 


301023238 










(22)£BBiB 


5 23 B (2002. 5. 23) 




3c*SJRt> < f£?fr=f H-TB 2 » 1 ^ 






(72)$S9Kf 


Hit m 






















(72)S69RI 


mm js 








««yftfiu^*W3iK^^w^07 stit* 
















/MS IEB1 
























S*J€K8< 



(54) [36W©£*M ■»M7a>»ibfc#: 



(57) [fijft] (ISiEW) 

[nun «ei636y-f*-K*3e«<b-r*eey^* 
«ffi»tr-* -fro 

[fg&^g] —IKsSa*,. M,)(Si,Al) 11 (0,N) 1 ,'Cm3 
tl*Ca-o— V A 7 a VOCafigSrSBfl-WCCffeo^JSMC 

-t-f7n>#4 0 5feSJ£©»b* SRtf 

/cU Mtt. Eu,Tb,Yb,Er*6S«nfc— a*/ctt2Stt 
±©£JS-c*D. 0. 05<(x + y)<0. 3. 0. 0 
2<x<0. 27. 0. 03<y<0. 3"C*S) . 



1 

— «5K(C*,, M)CSi,Al) a2 CO,N) 16 t?7n 
5 *i£Ca-a — -Y y D >(DCa{S^£^#WCCft&©i&J3M 

3^3 osa%«T©»^e>js*^^yn>*«*» 

(/c/cl. Mi. Eu I Tb ( Yb,Er9&>6ja«n/c-«*/c«2 
««±<D^«-C*0. 0. 05<(x + y)<0. 3, 
0. 02<x<0. 27, 0. 03<y<0. 3V& 

6) . 10 
[»3#S 2 ] ft^ftCDY k*aSWSi, N, -a04 ft ■ 9A 

IN), Si 3 N4-b(CaO* 3 AlN):fc><fcc>'Si 3 N4-c(AlN- ALQ,) 
03*©ffiS6B^6)flESi5Hrtr, 4xi0" 3 <a<4 
X10\ 8x l 0" 3 <b<8 x l O^fcitM 0"'< 
c< 1 0- l <DlSHrtr*S«f«F«*SlI2«S<O^^yn 

[000 1] 

*r*¥W«ciS5ttf b 3 -f y o >km*k:ht * . 20 
3 6Kj*u<tt, weft*^*- Fc«e led) ^ifctt 

-r*- F<eai£R)©w»a{fc*niiBt , r**-fyo> 

[0 00 2 ] *• " 

*-fM*L i;>M«[c«*«y^dr^ h 
tt<*0, S6«cy^5>wft*«ittt»iL. cne>s 

®7fcft<t LTte, Wit«, $M Tlzv.Akad.Nauk SSSR.N 
eorg.MasterJ 17(8). 1431- 5 (1981) CC, ^±2g7U^CC<£ 
0 fiSttf fc $ * & V y * >>2 Aift^ 4X0*51* )#IB« 

[0 00 3 ] «ifir«. mAstcVfryzm&zm'fzzn 

SiN, 0CMh*ffffi$#/c^fe^3feft (T.Endo et al . l"Hi 
cfi pressure synthesis of "periodic compound" and i 
ts optical and electrical properties! , In T.Tsuru 
ta, M.Doyama and Seno (Editors) , New Functionality 40 
Materials, VolumeC, Elsevier, Amsterdam, The Nethe 
rlands, pp. 107-112 (1993) ) *\ CaSiNt ttEu£ttr§2 
if tcffi&l&ytW ( S . S . Lee et al . T Photoluminescence 
and Electroluminescence Characteristic of CaSiN2:E 
uj , Proc.PlE-Int.Soc. Opt. Eng., 3241, 75-83(199 

7) ) % Shit, BatSi,liCCEi*WfS3^fca*»ft^** 

[0004] mmtmwt&fo-o^x^ 4-7 
«) *ttc«>, * 4mmm*>T *z a Mnj&«rrs 50 



«fM 2003-336059 
2 

Y-Si^N«lfi^^{t^-rf««:ce4f*rS3-&/cm3(c* 
O.W.H.van Krevel et al . r Long wavelength Ca 3 * em 
ission in Y-Si-O-N materials J , 3. Alloys and Compo 
unds,268, 272-277(1998)) ^-^y^5^«iS* 
W^SB^-.E^AlnOkeNKicf* (H.Hintzen et al . Ton 
the Existence of Europium Aluminum Oxynit rides wi 
th a Magnetoplumbite or /S -Al umi na-Type Structur 
ej , 3. Solid State Chem. 142, 48- 50(1999). &c>'S.R.Ja 
nsen et al . TEu-Doped BariumAluminum Oxynit ride wi 
th (3 ^Alumina-Type Structure as New Blue-EmittingP 
hosphorj , J . El ectrochem . Soc . , 146 , 800-806(1999) ) 

(^2000-030280, ftRj 2001-214162^$S ) . #§£W 

fc f r tc a —if >f y a ymytfa (^^2ooi-i7i83i 

-*f) -^(La,Ce)Si3N s C&OK 2001-2 88156*1) 
fc. 

[0 00 5 ] tC6V. »jBJHWSL<tt«i-*Qr«Ctf© 
aeLED*SfflC^6tlT^TC^o COefeLEM>«*6. 

*r**>%ae*«, ^cDHfecc^off en-s^cor^ 
[0 00 6 ] c©<fc^«cefiLED«:aiS«:«*ftiur 

ii, JfflSc^i : (Y,Cd) 3 (Al,Ga) s O l2 t?7n3tlSYAGS^fc 
C ^SrfeSSllBlnGaN^OWeLED^^ 

:/©«ffi*cw< 3— f- >^£ji£ 0 

[0 00 7 ] 

c«^»9iL«fc^irs»H] LfrbWh* mum 

U/c^ot, InGa]^(D#feLEDCD^->^®CCYAG 

feLEDte, «*<*r*SYAc»Bl{b«j©iaex*ji/^ 

^®<DWfeLED©a@x^;u^-<h^--s:#r, ja 
feLED^^T^ci^itb^i^nrc^Co **eh« 

««smi/^:a— tf^yav^f* (1t^2ooi-i7i83i 
-sf) «a-if^ya>mtBr'^»3. 

[0 008] #IWJ#6tt. **©*^i«c4*±3SS 
■tt C i J: 0 , fi£*©«»fc«»*(t*J*'rBIB • A 



♦ I 



mm® <^5oonm) tcbR&m&z^? Hi/**tr 

ZftftWZmftCDMQfWiLtc (*MR2001-288156 
. /c/cU a— If 4 uy{$£fcit<DtcSbt ( tg>m<Dft 

[0 0 0 9 ] 

(efeLED) <Dmmti*ii&±irz* m±wt%%® 10 

?g b tc a — tf A 7 P > £ - V- A 7 p > to <fc CX* JCS <D 

a*(DiB^^««(CO^«C«««ffl*0/c»*. a -If 
>f7P H«fc?$tt#Cafc J; o r b£ tifc « 

— !f W 7 P >CDCaft^<D— Sfl£#±S:&Jl (M)<£>— 

WEr) a— 1M7P>> /s— ■9--rrp>*5«fciy f *sjcB© 

-Ctt, JfeCCttU^fB («FJH2001-171831#) <fc94>S 

1it&{bitWfflr#>£ 0 

[0011] g/c i<WWa-t^7D>-C^C 

a^^w»^^ci^ti o/c^o 30 

>fTP> kmg_h#fc: <fc «> ft 5 »36»K©«^>*#>h 3 

[0012] -£l/T, COfflgR(D*?a<DCai#±3B7C« 

CcW«^iBtc J: o TjS>i£a*J#E<!: 
[0013] #»9Jtt* BJa©l»H*J!l«r*fe©i u 
^±®£J1 (Eu,Tb,Yb f Er) <D$ttnfi£iJ£6 LX 40 

cc£>£ e a -If -fra>»JS*S^k-r&«c«*S-3E 

si^n-enx, yit*i(x + y)oiiitt«**m 
[0014] *wn-cat. mfcmxv&te^mmfrmji 

7p>©^<, £— if >f7P>^*5i£<D^bW 

[0015] *«M©***©*«|RftI«tt»5R©{k^ 50 



«BS 2003-336059 
4 

M/SCtte^T. 0. 05<(x + y)<.0. 3, *»00. 
02<x<0. 27, 0. 03<y<0. 3<D^H-C& 

a— ^7D>4 0ffiS%feU:, /3— tf >f 7 P>#4 0 

^**«Ct*^to6r**Sia3WBC*©B, a— If 
ra>*^b^-<*<D±tcxtr^*^+;i/fi£SO, 

tt<7) a -if r p > CCittt >«Ftt#» £ ti & fcfc-c.* & o 
[0016] #2693(Z>S##tt, Si 3 N,-HQ,-CaO-AlN-A 
^Oi&VM^^ttm&tfxnW^-C 1 6 5 0-19 

o o •c<Dmwtt?tt\mLxmsi*t ottbozm&Lx 

[0017] *^©^#^b^fflJS«:W-a-1f>f7 
P>, Ca-a— If >f7P>fcJ:0'i3- 1f^7P><D»# 
©fflrieai-r'S £513^-3(^03 • SAIN), Si 3 N,-b(CaO- 
3 AT N)*5 <£ CfSi 3 N. -C (Al N • A1 , 0, )CD 3 ftJffilH^ 6 
f&ZffimftV. 4x l 0" 3 <a<4x l 0"\ 8X10 
- 3 <b<8 x l 0" 2 *5J:CX1 0" 1 <c< 1 0" a CD®Srt 

[0018] *»w©»*» j S:S{b^>fa^ia*£'r* 
y >o. 3-c^>^, mmm&*n£v&tei<>mj&®mft 

r«(x + y)>0. 3©liffi^a- If ^7P>, 
#±S^@^Lri^«CC^— If 7P>tocfcCK*SJCS<D 

a{k^-/**>e>«te!6sns. ffe^^soc5M%WT) 

[0019] #IPJCt «±«©»ftl»sd>tt< 
a-f-(70>**rft< £4>a-1fW p 7P>^a j F-^ 

mcc^t-s/c^. ftimmcmti. ^-pjm^ae 

tiS. c©J:^K:*»?ii©#±a*H!^HjSSltfcca- 
[0 02 0] 

[^W] (HffiW 1 ) Si 3 N, : E^O, : CaO : A1N= 79. 
o: 1.5: 2.2: 15.8 (^eMk) <Og^9(fc/dU, CaOte: 

2ookg/c m'rjs^a, mMnm^x 1750 °ccc 

1f-/7P>6 611%. /3— If ^7P>1 8fiS%*5cfc 



[0 02 1 ] »^±ftcr>»fiE* a—It A T a >©ffiflES; 
r^Ti, (Cao.ii ,Euo.,4)(Si,A1) 12 (0,N) 16 r*^ e 

OOrmOt:-^ te^WOCa- a —9* >f7P> ©S£3K:<fc 
&&<DT\ 3 5 0-5 0 OnmflDtT-^ttEu-CO.N)©*^ 

£ C <t 6 . InGaNS#feLED(4 5 
0-5 0 0nn)*a«3*<tLr*iJfflpIffi'C*^. S3© 
(1 5 8 OnirrWittCCtT- 

[0 02 2 ] (HfflSjfll 2 ) Si 3 N4 : Eu 2 O, : CaO : A1N : Al 
2 0 3 = 75.9: l.o: 3.2 : 17.2 : 1.72(^e;Utb)©M^^(fc 
/cl, Cart^M^l/^^AiUrJJPAfc^ieSl 0m 
nKDiit^OOkg/cm 1 !*^ T;U^>#Hf\ 

ri 7 5 0T:cc2i3IBIfl^Ufc. AOMft. fttStt&ttft 
/8— iMyn>2 4fiS%^j<ta e *JSJcSoa— Bib 

Lb.o»XSi f Al) l2 (0,l*0 16 "C*£. t**4»B2©(2), B 
3CD(2)CDJ: ; 5iC-en-etl3 5 0-5 0 Onmdcmm^- 
2, 5 5 0-6 5 0nmfcftJ6fcr-£*3*Ufc. 
[0 02 3 ] (HJ60!l3)*Si 3 N. :Tb 2 0 3 : CaO: A1N=7 
9.0: 1.5: 2.2: l5.8(*Mb)©&&*BJCfcft:U CaOte 

2 0 0 k g/c m'rjajga, tlfi^t' 1 7 0 O'Ctc 
2B*ITOWRLfc. AMKffc MSffttff^LK^lOCBSfr 
£«B5&r*£> a-f^frP>6 8iI%, 0— 1MT 
P> 1 6S*%*J<fcOf5feStS©a-a{b-5r-<IRl 611 

rPXDffl^t^ti, CCa 0 .»i.Tbb.»4)CSi i Al) > 



(4) #PS 2003-336059 

6 

*„ (0,ND l6 r£>& 0 tt*4tt#j4 0 0nmfccfctf54 Omm 

[0 024] (^JB0(4) Sijii : Yb.a : CaO: A1N: Al 
2 03 = 75.9: 1.0: 3.2 : 17.2 : i.72(*JW:fc)<DS<&1&(fc l 

m<D#STC2 0 0 k g/c m'TJSBBfft. URSiat 1 

7 5 0°ccc2^raJra«iu/c o jna&fs, «ig»*»»Lt& 
10 m8mm%frbmztt&&'&htitc. m^±&<ow&*: 

a— ItJT PXDlfiffiSr'^i, (Cao. ls .Ybo.o6)(S 
i , Al ) w CO, N)i 6 £ „ 4 5 0-60 0 nmKUSE 

l> £ - * £*SoJfcft£^ L /Co 
[0025] 

**flttb 5 tit i >fclMb»3bfcttK: Jt« L r ®i£a * 

h;l^gfcg$lKC;>7 h U #feLED©^c(450— 500n 
20 [0 02 6 ] a— «f^TO>«BJ»*«4iUr 

[Bffi®ffi*ftBi9n 

[B 1 ] *mn<omftw<Dit^mfflsm mm^m^tc 

2tt©=ft»«c«3*tiAifflJsS»H) £»*£ti«Z>{b¥ 
[B2]30kMl (ISBl ) *Jj:09aS«2 05*2) 

[0 3] h«ji (isBi ) to&vmmmz 0*1*2 > 



[01] 



[02] 



c (A 1,0 •.-A IN) 







1 o-« 






1 o-« 




^^**> (CaO 


10-^ 






10- 



Si.N. tO- 10- a(M»O*-0AlN) 




300 330 400 450 



(5) 



2003-336059 




F£-A(#3*) 4G001 BA03 BA07 BA08 BA32 BA36 
BB03 BB07 BB08 BB32 BB52 
BC23 BC42 BC54 BD36 BE02 
BE03 

4H001 CA04 XA07 XA08 XA13 XA14 
XA20 YA63 YA65 YA68 YA70 



go*" 1 



